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Polymerization of Dienes and Olefins Under the 80V/20-129-5-29/64
Action of Cobalt Oxides and Diethyl Aluminum Halides, and a Study of the
Structure of Polymers

aluminosilicate, the amount of the 1-2-menbers ir the chain
rises., Due to the high content of 1-4-members this polybuta-
diene has a low vitrification temperature (down to =115°).
Ysoprene is polymerized more slowly and at higher temperatures
(at about 40°) as compared to butadiene, Here too, the
process runs more slowly with the use of aluminosilicate as
carrier. It may be observed from table 1 that both the 3
nicrostructure of polyisoprens and the vitriﬁication”tEmper-4//
ature are not changed appreciably by the concentration of
the aluminum-organic sompound nor by the ratio between co-
balt oxide and aluminum diethyl halide, Fairly large amounts
{17-18%) of isopropenyl side-groups increase the vitrifica-
tion temperature of the polymer considersbly. The total con-
tent of 1-4-members is about B80%; their major part is in the
trans-position, A further strong retardation of polymeri-
zation takes place in the transition to higher dienus. a-
butene is no% quickly polyuerized at room temperature and does
form no more than a caoutchouc-like subatance. Neithor styrene
Card 3/4 nor a-metbhyl styrene are polymerized by the procedure de-
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scrived. Finally the authors state that no gaseous lrydro-
carbon products are formed in the interaction between co-
balt oxides and an aluminum-organic compound at ¢ t¢ 80°.
There are 1 table and 9 references, 5 of which are Soviet. W/
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SSSR (Institute of Bigh-molecular Compounds of the Academy
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AUTHORS: Tinyakova, Ye. I., Dolgoplosk, B. A.,  S50V/20-129-6-30/69
Corresponding MembsT, AS USSR, 7w e .
Kovalevskays, R. N., Zhuravleva, T. G.

bl
TITLE: PolxmerizatiggLand Copolymerization of Dienes and Qlefines on

a Chromium (xide Catalyst

PERIODICAL: Doklady Akademii nauk 8SSR, 1959, Vel 129, Nr 6, pp 1306 - 1306
(USsR)

ABSTRACT: The authors (Tinyakova and Dolgoplnsk) proved in a pravicug
paper (Ref 1) that polymerization of butadiene and isoprenn on , i~
a chromium oxide catalyst yields crystalline polymers contain-
ing only 1 - 4 links in trans position in the chain. Pilymers
of pentadiene-1 — 3, of a-butene, as well as a copoiymar of
dienes and olefines which are formed by polymerization on the
above catalyst are described in the paper under review, Polymeri-
zation and copolymerization were carried out under conditions
equal to those of the previous experiments (Ref 1). Contrary to
butadiene/and iaoprene,ypentadieno-1-w-} yields an amorphous
polymer, soluble in benzene6 specific weight = 0.89, Its vitri-
Card 1/3 fication temperature ia -60°, its unsaturation 977 of the
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Olefines on a Chromium Oxide Catalyst

theoretical value. Fragments connected in position 3-4 are misa-
ing in ite chain. Most of the 1 — 4 links are deposited in a
trans position. On a chromium oxide catalyst, a-butene yields a
erystalline fibrous polymer pariially gsoluble in hot toluene
and boiling diethyl ether (about 30%); its apecific weight is
0.96. Figure 1 showa the dispersion curves of X-rays on poly-a-
butene between 20 and 150°. A distinct maximum proves the crys~
talline structure of the polymer. A. N. Andreyeva carriec out
the radioscoplc investigation by means of the X-ray apparatus
of type UR$-50. The crystals melt at about 140°. Modification I )
exists up to 40°, modification II between 60 and 140%, Beth '
nodifications exist at about 50°., In the case of natural rubber
and gutta-percha, the vitrification temperature of polymers with
cis and trans configurations of the links is practically equal
(-71°). vitrification at -110° was to be expected in the case of
transpolybutadiene. Table 1 shows that the polymer loses its
cxrystallizing power due to copolymerization of tutadiene or iso~
prene with other compounds. The polymer becomes highly elastic.
These transformations are due to the deatruction of the trana-1—4
Card 2/3 structure. Amorphous elastic producte are formed by copoliymerize-
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ASSOCIATION:

tion of mixtures of butadiene with isoprene and pertadiene-1 — 3
ags well as of isoprene with ethylene. Their vitrification tem-
perature ranges between the vitrifioantion temperatures of the
polymers from corresponding monomers (Table 1). In 8ll cases; a
monomer mixture polymerizes more slowly than each irdividual
monomer by itself (Fig 2). All butadiene and isoprere links in

the chain are only in trans-1 — 4 position as was proved by ir-
frared spectroscopy (photographs by K. V. Nel'son) in the 4
elastic amorphous polymer from butadiene and isoprene (equizolar).
The polymer contains 55% of butadiene links as was computed from
the unsaturation values (Table 1). The vitrification temperature
of the amorphous isoprsne ethylene trangpolymer is lower than

that of natural rnhhey In the case of butadiene, a highly

elastic state couru pe attained only by copolymerization with
isoprene and pontadiene-1 — 3. There are 2 figures, 1 tuble,

and 5 references, 3 of which are Soviet.
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KHOPACHRV, V.A.; DOLGOPLOSK, B.A.; GBLLBR. N.M.: ROZINOYER, Ya.M.

e s g

Use of organoaluminum compounds as catalysts for tho poly-
nerisati-oﬁaof 3.3‘-’013(chloromethyl)oxacyclobutana and iscbutylense.
Vysokom.sosd. 1 10,12:1844-1847 D '59. (MIBA 13:5)

1. Institut vysokomolelulyarnykh soyedineniy AN 855R.
(Aluminum organic compounds) {(Oxetane)
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d : ’q . SOV/4982

international symposium on macromolecular chemistry, Moscow, 1960,

Mezhdunarednyy simpozium po makromolekulyarnoy khimii SSSR, Moskva, 14-18
iyunya 1960 g.; doklady i avtoruferaty. Sektsiya I. (International Sympos-
ium on Macromolecular Chemistry Held in Moscow, June 14-18, 1960; Papers and
Summaries. Sectimm I.) [Moscow, Izd-vo AN SSSR, 1960] 346 p. £,500 copies
printed,

Sponsoring Agency: The International Union of Pure and Applied Chemistry,
Commission on Macromolecular Chemistry

Tech., Ed.: T. V. Polyakova.

PURPOSE: This collection of articles is intended for chemists and researchers
interested in macromolecular chemistry.

COVERAGE: This is Section I of a multivolume work containing scientific papers
on macromolecular chemistry in Moscow. The material includes data on the
synthesis and properties of polymera, and on the processes of polymeriza“ion,
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copolymerization, polycondensation, and polyrecombination. Each text is
. presented in full or summarized in French, English, and Russian., There are
' 47 papers, 28 of which were presented by Soviet, Rumanian, Hungurian, and
Czechoslovakian scientists. No personalities are mentioned. Roferencen
accompany individual articles.

TABLE OF CONTENTS:

Pino, P., G. P. Lorenzi, and L. Lardiceci (Ttaly). Isotactic Polymers of

Optically Active a-Olefins 5
Goldenberg, N., and R. Istratoiu (Rumania). Influence of Synthesis Conditions
bn Some Physicochemical Properties of Polypropylens 9
Tinyakova, Ye. I., B. A. Dolgoplosk, T. G. Zhuravleva, R. N. Kovalevskaya,

and T. N. Kuren'gina (USSR). sﬁe Synthosis of Cis- and Trans-Diene Polymers
on Oxide Catalysts and a Study of Their Structure and Properties 13
Butler, K., P. R, Thomas, and G. J. Tyler (Great Britain), Stereospecific
Polymerization of Some Polar Vinyl Monomers 2
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DOLGOPLOSK, B, A., ZHURAVLEVA, T, G., XOVALEVSKAYA, R, N., KURENG ™A, T. N, mnd
TINYAKGVA, E. I. (US3R)

Sintez tsis- i trens-polimerov dicnov pad okisnym! katalizatorws{
1 {zuchenie ikh struktury i svolstv

The synthesis of cis- and trans-diene Polymers on oxide catalysts
and a study of their stiucture and properties

IUFAC 5 TI:13-20

report presented at the Intl. Symposium on Macramolecular Chemistry, Moscew,
14-18 June 60.
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ALFEROVA, L.V, ; DOI:GOPIK)SK. B.A.; KROPACHEV, V.A,

Mechanism of the decomposition of ali

phatic « aromatic tria..
gonas undsr the influence of acids and water,. Vysokon,soed
2 no,l:3=12 Ju 60, (MIRA 13:5) .

l. Institut vysokomolekulyurnykh aoyedineniy AN SSSE.
(Triasene)
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ALFEROVA, L.V.; DOLG)OPIOSE, B.A.; EROPACHEY, V.A.

e L P I Ry

Dacomposftion ¢f dfazoaminobensens in hydrocarbon nedie under
the influenco of organic acids, and use of the reaction in
initiating polynerization. Vysokom.soed, 2 no.1l:67-74

Ja 160, (MIRA 13:5)

1. Inptitut vyeokonolekulyarnykh soyosdineniy AN SSSR.
(Bonzene) (Acids, Organic) (Polynerization)
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8/062,/60/C00/02/08/012
B003/B066
5.3300
AUTEORS: Dolgoplosk, B. Ary Yerusalimskiy, B. L., Kuren'gina, T. N.,
TInyalkova, Yo. [.
TITLE: Reactions of Froe Radicals‘in Solutions. 15th Report.

Destructicn Mechsniam of Polymem'lby Free Radicals

PERIODICAL: Izvestiya hkademii nauk 3SSR. Otdeleniye khimicheskikh nauk,
1960, No. 2, pp. 311 - 316

TEXT: The authors investigated the destruction of polyisobutylene dis-
solved in ethyl benzene under the act:ion of disulfides, benzoyl peroxide,
isopropyl benzene-hydrogzeroxide, triaggggs:]dimethyl-diphenyl-tetrazene.
iron~- and cobalt naphtheiate. The destructive effect of the individual
agents may be seen from the diagrams in Figs. 1, 2, and 3. The following
conclusions may be drawn from the investigations and pertinent papers by
other authors: The destructive effect is most intense in such free
radicals as are especially active in the reaction of H-geparation. The
destruction takes jlace in such a manrer that first a H-atom is separated
from the polymer chain end, sacondly, the C-C bonds of the polymer radical

Card 1/2
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Reactions of Free Radicals ir Seluticaa., S/O62/g69600/02/08/012
15th Report. Destruction Mechanisa of Polymers B003/B066
by Free Radicals

thus formed are spontansously freed. The authors mention a paper by

L. M. Romanov (Ref. 2). There are 3 figures and 14 references: 8 Soviet,
4 American and British, and 2 German.

ASSOCIATION: Institut vysokomolekulysrnykh eoyedineniy Akademii nauk
SS5R (Institute of High-molecular Compounds of the Academy
of Sclencea USSH)

SUBMITTED: June 19, 195&
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8/062/60/000/03/04/007

B008/B006
AUTHORS: Van Fo-sun, Dolgoplosk, B. A., Yerusalimskiy, B. L.
P Sy 3o = yoeumy
TITLE: Reactions of Orgnno-metallic Compounds With Salts of

Heavy Metals. 1, Interaction of Bthyl Magnesium Brcmide
With Baliden of Pitanium and Cobalt

PERIODICAL: Izvestiya Akademii nauk SS8R. Otdeleniye khimicheskikh
nauk, 13960, No. 3, pp. 469-473

TEXT: An investigation of the interaction of ethyl magnesium bromide
with titaniun triochloride apd titanium tetrachlorids In tTHe presence of
acceptors for fren rgdioalgqvaa oarried out. As such, nitiogen oxide,
styrene, and g-methyl styrene were used. The experiments were carried
out in the apparatus schematically shown in Fig. 1. Data on the inter-
action of magnesium ethyl bromide and titenium tetrachloride at Z0°C in
the presence of ths mbove acceptors are glven in Table 1. Data or the
interaction of ethyl magnesium bromide and titanium trichloride =at
100°C in the presencs of nitrogen oxide and g-methyl etyrane are listed
in Table 2. Also, the interaction of ethyl magnosium bromilde snit at.1y

Card 1/2
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Reactions of Organo-metallic Compounds With 8/06?60/000/0}/'04/007
Salts of Heavy Metaly, 1, Interaction of B008/B00G

Ethyl Magnesium Bromide Wiih Halides of

Titenium and Cobalt

chloride in the Presunce of the three aboveo-mentioned acoeptorse in the
temperature range -20°¢ - 40°¢ wag investigated (Table 3), The data
given in Tables 1 to 3 allow tha assumption that the reaction of .ethyl
magnesium bromide with titanium. and ocobalt salts - at logst at the
temperatures applied in the experiments - does not proceed viae radical :
stages, It was seen in the experiments that the total yialds of ethane /
and ethylene, and their proport:ion are not affected by the presense of

the above acceptors. The suthors mention a paper by N. V. Kondyrev and

D. A. Fomina (Ref. 1), and one by Yu. V. Koryakin (Ref. 11). Theras are
1 figure , 3 tables, and 12 reforences, 4 of which are Scoviet,

——

ASSOCIATION: Institut vysokonolekulyarnykh soyedineniy Akademii nauk
SSSR (Imstitute of Hi h-molesular Compounds_of the
SSR)

Acadeny of Sclences, U
SUBMITTED: July 14, 1958
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1S 9201 2108,2208,1372 %32%2%002/004/012/020
AUTHORS: _Yan Ffo-nun, Dolgoplosk, B. A., Yerusalimskiy, B, L,
TITLE: Polyrnerizatmof Iaopr-;e Under the Influence of
Organomagaesium Compoundal\\

PERIODICAL: Vysokomolekulyarnyye soyedineniya, 1960, Vol. 2, No. 4,
PP. 541-515

TEXT: The authors repory on the polymaerization of isoprene in cumene ‘)<
carried out by means of other-free butylmagnesium chloride, broaide,

iodide, dibutylmagnesium, and zixtures of butylmagnesium iodide &nd
dibutylmagnesium, au well as of phenylmagnesium chloride and diphenyl-
magnesium at 90°C anrd a aoncentration of the monomeric isoprene cf

60 mole®. Results are given in Table 1: yield, 4 - 50%; duratio= of the
reaction, 20 - 40 hcurs; ratio between monomer and organomagnesium

compound, 1 : 0.007 - 1 : 0.C44; vitrification temperature, -3 to —10°C;
intrinsic viscosity, 0.74% - 0.95; degree of unsaturation, 77 - 33%;

content of 3,4-bonds, 93 - 98% (determined by means of infrared

Card 1/3 -
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ghs11
Polymerization of Isopreas Under the 8/190,/60/002/004/012/020
Influence of Organonagnesium Compounds B004/B056

spectroscopy by _Ye. I, Pokrovskiy at the authors' instisute). The
polyisoprene obtained in this way was perfectly soluble in benzene,
probably because of' intramolecular cyclization of the polymer chain. It
mainly contained j,4-bonis, 8¢ that the vitrification temperatire is
considerably increased in comparison to 1,4-polyisoprena. The kind of the
halogen and radical of the organomagnasium compound did not affect the
stracture of the polymer. Fig. 1 shows the infrared speztrum of a
polyisoprene sample. By adding complexing reagents, sucha as diethyl ether
or triethylamine, the polymerization is retarded with an increase in the
concentration of the reagents (Fig. 2, Table 2). Resides, a decrease in
3,4-bonds to 83 - 88% occurs (Table 35. In the experimental part, the
authors describe the synthesis of ether-fr2e organomagnesium compounds in
cumene at 130 - 14C°C, as well as in paraffin hydrocarbons in sealed
ampoules at 135°C, There are 2 figures, 3 tables, and & references:

1 Soviet, 1 US, 1 British, and 2 German.

ASSOCIATION: Institut vysokomolekulyarnykh soyedineniy AN SSSR
(Institute of High-molecular Compounds AS USSR)
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5/062/50/000/06/05/011
B020/BJE1
5.3700C .
AUTHORS1 Kropachev, V. A. Dolgoplosk, B. A.» Geller, N. W.,
Zelenina, M. N.
TITLE: Reactlons lelween Organo-metallic Compounds and Heavy Metal
Salts. II. Interaction of Lithiun-ethyl With Cobalt ani
Titanfum Halides ‘\

PERIODICAL: Izvestiya Akadenii nauk SSSR. Otdeleniya xhimicheskikh nauk,
1960, No. 6, pp. 1044 - 1048

TEXT: The reaction of ethyl-lithium with titanium tetrachloride and cobalt
chloride is examined here at 20° in hydrocarbon solvents and in the
presence 0of unsaturated .l_xrgl_r_g_harbons'\as free-radicalfacceptors. In the case
of radical stages, the said reaction cannot lead to the formation of ethane
and ethylene. Similarly, the reaction of or ano-magnesium compounds with
metal halides was examined earlier (Ref. 12). All reuctions were carried
out in solutions (in benzene, metaxylol) at 20°. In connection with the

fact that a-meth}rlutyren_e_‘]_polymerizes under reaction conditions on the X
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Reactions Between Organo-metallic Compounds and 5/062/50/000/06/05/011
Heavy Metal Salts. II. Interaction of Lithium-  B020/B6?
ethyl With Cobalt and Titanjium Halides

action of the ethyl-lithium and Ti(!14, the a-methylstyrene wes gradually

introduced to the reaction mixture, thus maintaining a sufficient quantity
of free olefin in the mixture at all times. The products of the reaction
of ethyl-lithium with oobalt chloride (Table 1) ond with TiCk, (Table 2)

at 20° are given. On the reaction of ethyl-lithium with cobalt chloride,
equimolar quantities of ethane and ethylene are liberated, whilst only
ethane is liberated when reacting with TiC14, the ethylene b2ing polymerizd.

The introduction of acceptors in no case affected the composition of the
reaction products. The performance of the experimente is exaotly described
in the experimental part (Fig. 1, reaction veesel with mixer), and hints

are given for carrying out the reaction of ethyl-lithium with TiCl4 and

cobalt chloride. The results obtained show that the formation of ethane
and ethylene is not connected with radical interstages. There are 1 figure,
2 tables, and 13 references: 4 Soviet, 7 USA, and 2 German.
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5/062/€0/¢50/002/014/021

B023/B064
AUTHORS: Yerusalimskiy, B. L., vavunenko, A. Pe, and_ﬂglggg}gggl B.b.
TITLE: Reactions of the Pree Radicals in Solutions. Communication

17. Effect of the Viscosity of the Medium on the Primary
Recombination of Free Radicals

PERIODICAL: Jzvestiya Akademii nauk 568R Otdeleniye khimicheskikh
nauk, 1960, No. 9, pp- 15672-1674

TEXT: The suthors investigated in how {ar the methare- and methyl aniline

yields depend on the molecular weight and ccncentrction of the polymer 1in U/
the case of thermal splitting of methyl-phenyl triazene in the cumene -
polystyrene system. As is shown by a previous paper of the authors (Ref.2),
in solutions with 60% polystyrene (molecular weight 5000 to 200,000), the
reaction leads to a reduction of the methane yield as compared to the data
obtained from the use of a pure solvent. The methyl anilire yleld remains,
however, the same as that obtained in the absence »f the pclymer. Only in
the solution of polystyrene wita a molecular weight of 600,000, and a
polymer concentration of 60%, the methyl aniline yield increases, while the

card 1/3
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Reactions of the Free Radicals in Solutions. 5/062/60,000,'009/014 /021
Communication 17. Effect of the Viscosity of B023/3064

the Medium on the Primary Recoabination of

Free Radicals

methane yield decreases considerably (Table 1). Conseyuently, the change
of yields in methane solutions, containing polystyrene with & molecular
weight of up to 200,000, cannot be considered as a result of the increase
in viscosity of the medium. This would have certainly led to a higher
yleld of the product of methyl aniline primary recombination. The reduc-
tion of the yield is more likely to be due to the difference botween the
relative activity of polystyrene and that of cumene than to Lydrogen
donors. This is in agreement with published data, according to which the
H atoms in polystyrene are less mobile than in cumene (Ref. ). The
authors proved that also in systems containing conasiderably lower poly-
styrene concentrations, the methane yleld is reduced. The amcunt of the
yield depends, as is shown in Table 2, on the concentration cnly. The
molecular weight of the polymer has no effect upon the amount of the
yield. In systems with a high visccsity, the importance of thre primary
recombination of free radicals increases. This becomes obvious by the
fact that the methyl eniline yield increases, while the methsne yield
decreases at the same time. There are 2 t3h'.: and 5 references:
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4 Soviet and 1 US.
ASSOCIATION: Institut vysokomolekulyarnykh scyedineniy Akademii nauk SSSR
(Institute of Highmclecular Compounds of the Leademy of

Sciences US3R)

SUBMITTED: April 7, 1959
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87168
s/062/60,/000/012/007,/020
5wt ho BO13/B055
AUTHORS: Zgonnik, V. N., Krcpachev, V. A., Nikolayev, N. I.,
and_Dolgoplosk, By Ae ___
TITLE: Rencstions of Organomctallic Compounis Rith lleavy-metal

Salts, IV. Interaction of Ethyl Lithium With litanium
Trichloride

PERIODICAL: Izvestiya Akademii nauk SSSR. Otdeleniye khimicheskikh nauk,
‘ 1950, No. 12, pp. 2157-2161

TEXT: The presen: work is a study of the reaciion of ethyl lithium with
tha purple, crystelline a-modification of titanium trichloride in hydro-~
carbon mediums. The reaction was performed at 0, 20, 55, and 100°¢ applying
various molar ratios of ethyl lithium and titanium trichloride. The yields
and compositions »f the gaseous reaciion products are gumrarized in Table 1.
It can be seen that the ratio of the reactants has a astronger influence on
the composition of the gases than the reaction temperaiure. The yields ofo
gaseous reaction products increase with increasing temperature and at 100°C

approach the theoretical amount with regard to the initial ethyl lithium.
Card 1/3
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Reactions of Organometallic Compounds With s/062/60/¢00/012/007/020
Heavy-metal Salts. IV. Interaction of Ethyl BO13/E055
Lithium With Titanium Trichloride

Even at low temperatures, gas formntion occurs within a few ninutes. Gas
yields are about 10-20% at low temperatures (Teable 1) and the gas contains
mainly ethane. This mightgive rise to the conclusion that sinultaneously
formed ethylene is partly polymeri:ed. It was shown, howsver, that athylene
polymerization does not occur. At temperatures around 100°C und above the
possibility of thermal decomposition (Ref. 9) nust be taken :into considera-
tion. The reaction of ethyl lithium with titanium trichloride is practically
instantaneous at 100°C, whoreas the thermal decomposition under the same
conditions reaches an extent of 25% only after 14 h. The composition of the
gagses obtained in these two cases is shown in Table 2 for which two charac-
teristic experiments were selected. Hydrolysis of the reaction products

of ethyl lithium and titanium trichloride yielded large quaniities of hydro-
gen which in some cases by far exceeded the stoichiomeiric amount. The pre-
cipitate dissolves during hydrolysis. This indicates that the reaction prod-
ucts contain no metallic titanium., Lithium hydride, formed during the de-

composgition of ethyl lithium according to the scheme LiC2H5 -~ LiH+CH2=CH2,

may constitute another source of hLydrogen, This decompcsition actually
occurs ahove 100°C. As has been mentioned, the decompogiticn of ethyl lithium
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Heavy-metul Salts. IV. Interaction of Ethyl B013/B055
Lithium With Titanium Trichloride

proceeds nuch more rapidly and gt lower temperatures in the presence of
titanium ftrichloride. At 55-100°C this reaction is very rapid. In experi-

ments at Lhese temperatures, 1 mole titanium trichloride caused decomposi-
tion of up to 7 mole ethyl lithium (Table 3). The results obiained show

that titanium halides catalyze the decomposition of ethyl lizhium to ethylem
and lithium hydride, There are 1 figure, 7 tables, and 11 reflerences:

2 Soviet, 3 German, and 7 US.

ASSOC IATION: Institut vysokomolekulyarnykh soyedineniy Akudemii nauk S3SR
(Institute of High-molecular Compounds of the Academy of
Sciences USSR)

SUBMITTLD: July 11, 1959
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A er RtANZl
AUTHORS: Kropacheva, Ye.N.) Dolgoplosk, B-As s/ozo/60/130,/06/ozo/059
CortesponKIng'ﬁEhber’KS—USSR: B0O11/B015
¥uznetsova, Yo .M.
TITLE: Investigation of the Rate of Addition of Lithiun Ethyl t31
Styrene and Iso rene’in the Courseé of ths Polymwrizution
Process

PERIODICAL: Doklm;y sxademii nauk SSSR, 1960 Vol 130, Nr 6, pp 12537125
(USSE

ABSTRACT: The aim of this paper is to prove that the original organo-
metallic conpound 18 not added at once to the diemne monomer
as shown by data of S.Ye.Bresler and collaborators (Ref 1)-
The authors carri a out their experiments in pure anhydrous
argon at 250300 . For this purpose they used a special reaction
apparatus (rig 1)- Samples were teken from the reaction vessel
within certain ijntervals, and by means of them the amount of .
the polymeXr formad was deternined as woll as that of the lithium
ethyl which did not enter the reaction. The molar ratio between
1ithium ethyl and monomer wag 1/150 (with jgorrene) snd 1/100
Card 1/3 (with styrene). Figure 2 ghows the polymerization kinetics 014///
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Investigation of the Rate of Addition of Lithium 8,/020/60/130/06/020/059
Ethyl to Styrene and Isoprene in the Courne of BO11/BO15
the Polymerization Process
styrene at f1°, figure 3 the same at 24° for isoprene. These
data indicate that the addition of lithium ethyl to the monomer
proceeds gradually in the course of the entire process of poly-
merization. The polymerization of styrene and isoprene in the
presence of tetrahydrofurane with which organolithium compounds
form complex2s was inveastigated in a gimilar way. For this
purpose, solutigns in heptane were used which contained 16% of
styrene (at -20°) or 20% of isoprene (at +25°). The curves
III in figures 2 and 3 show the consumption of lithium ethyl
in the course of the polymerization of styrene and isoprens,
respectively, in the presence of tetrahydrofurane (1 :9).
Curves IV show the polymer yield. They indicate the rapid
acceleration of the primary act of addition of lithium ethyl
to the monomer hrought about by tetrahydrofurane. Thus, poly=-
pmerization is alac accelerated. The "living" polymer chain
thus developing remains capable of further growing during a
lorg time, even if the entire lithium ethyl and the monouer ars
consumed. Curven Y end VI (Fig 3) indicate that the polymeriza-
tion process sets in with normal rapidity when iscprene (20%)
Card 2/3 was filled up in heptane. The data set up by the suthors dea]i/(
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Investigation of the Rate of Addition of Lithiun 8/020/60/130/06/020/059
Ethyl to Styrene and Isoprene in the Course of BO11/B015
the Polymerization Process

with the concentration range of lithium ethyl between 0.7 and
1% by mole (referrsd to the monomer). A considerable dependence
of the rates of thy primary addition act and the growth of
chain on the associlation degree of 1lithium ethyl is possible,
This degree decreanes with falling concentration of %he
organometallic compound in solution (Ref 10). There are 3
figures and 10 references, 8 of which are Soviet.

ASSOCIATION: Nauohno-iseledovatel'skiy institut sinteticheskogo kauchuka
in. S.V. Lebedeva (Scientific Research Institute of Synthetic -
Rubber imeni S.V. Lebedev)

SUBMITTED: November 23, 1959
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AUTHORS:

TITLBE:

PERIODICAL:

69507

Boldyreva, I. I., Dolgoplosk, B. A., 8/020/60/131/04/031/073
7

Corresponding Member, i BO11/B01

L]
Kropacheva, Ye, N., Nel'son, K. V.

’/

Cis-tranas-isomerizatior of Natural Rubber Under the Influence of
Hydrogen Chloride and Ethyl Aluminum Dichloride

Doklady Akademii nauk SSSR, 1960, Vol 131, Nr 4, pp 830-832 (USSR)

TEXT: The authors investigated the effect of anhydrous HC1l and of ethyl aluminum
chloride on a benzene solution of natural rubber under conditions which had been
described earlier (Ref 1). HCl was introduced as a saturated benzens solution.

The microstructure of each sample was characterzed by means of the IR-absorpiion
spectra. The quantitative content of cis- and trans-configurations was determined
on the basis of the band 840 em=1. Since, due to the HCl addition, the non-saturation
of the polymer is parily reduced, the relative content of the links of each con-
figuwetion was calculated in % of the double bonds renaining in the polymer. Table 1,
and figures 1 and 2 show the results. The guthors emphasize that the data of the
relative content of cis-trans-links only characterize the qualitative picture of
the process since the acouracy of spectroscopic determinations sensibly deoreases
vith decreasing non-saturation of the polymer. Since the solubility of the poly-
mer is limited, it was not always possitle to compensate for the deorease in the
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Cis~-trans-isomerization of Natural Rubber Under 8/020/60/131/04/031/073
the Influenoe of Hydrogen Chloride and Ethyl Alu- BO11/B0O17

minum Dichloride

number of doudls bonds by increasing the concentration of the polymer in solu-
tions. Table 1 shows that ethyl aluminum chloride as well as HCl exercise an
isomerizing effect on the polymer chain of natural rubber. The number c¢f trans-
links inoreases with the concentration of the isomerizing agent. In both casus,
the iaomerizgﬁégj}ia acconpanied by a reduction of the non-saturation ¢f the
polymer chain. In the case of aluminum chloride, this seems to be mainly due to
the intramolecular ring formation. HC1, hovever, reduces the non-saturation

only insofar as it is added to the double tond (Fig 1). The amount of HC1l added
corresponds to the reduction of non-saturation of the chain. The non-saturation

continuously deoreases with extension of the reaotion time (Curve 1). In this
connection, the relative content of itrane-links (Curves 2 and 3), and the
chlorine content in the polymer, inoraase nteadily (Curve 3). Figurg 2 shows
that the iscmerisatiecn and the additioa of lCl already start at -70°, and

thgt they considerably are accelerated in the case of a temperature ripge. At

60", the total content of double bonds, and of added chlorine, is only 82%

of the theoretical content. This is apparently due to the ring formation. The
experiments of the authors show that under the described conditions cig-poly-
butadiene?ia not sensidly isomerized. The high sensitivity of cis-polyisoprene 7
to isomerization under the influence of ion catalysts is probably conneoted witi
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the Influence of Hydrogen Chloride and Ethyl Alu- BO11/B017

minum Dichlcoride

the iso-structure of the chain. The ecasier stersospecific synthesis of cis-poly-
isoprene as compared to that of cisn=-polybutadiene is probably also due to this
fact. There are 2 figures, 1 table, and 9 referonses, 2 of which are Soviet.

ASSOCIATION: Nauchno-issledovatel'skiy institut sinteticheskogo kauchuka
. im. S, V. Lebedeva
(Scientific Research Institute of Synthetic Rubber imeni S. V.
Lebedsv)

SUBMITTED: October 26, 1959
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AUTHORS: polgoplosk, B. A., Corresponding ¥ember AN USSR,
Kropacheva, Yo. N., Khrennikova, Ye. K., Kuznetsova, Ye. I.,
and Golodova, K. G.
TITLE: Polymerization of Dienes Under the Influence of Homogeneous

Ccatalytic Systems Containing Salts of Cobalt and Nickel
PERICODICAL? Doklady Akademii nauk SSSR, 1960, Vol. 135, No.4, PP B847-848 )(/

TEXT: The authors report on the considerable efficacy of homogeneous
catalysts in the production of cis-polybutadiene from butadiene in benzene
solution. The catalysts were hydrocarhon-soluble systems of cobalt chloride
(concentration 0.005 - 0.01 percentage by weight, as referred to the
monomer) in complex with pyridine or ethanol in conbination with alkyl-,
dialkyl-, and trialkyl aluminum shlorides. Polymerization takes place al-
ready at 0°C and 1,005 % cobalt ahloride, the polymer structure belng in-
dependent of temperature. The polymeT yield rises with increasing concen-
tration of the cobalt chloride, while the moleculer weight of the polymer
decreases. The polymerizution rate is highest at a concentration of 0.01 %,

caré 1/3
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Polymerization of Diones Uncer the Influence 8/020/60/135/004,’021/0}7
of Homogeneous Catalytic Systems Containing BC 16/B062
Salts of Cobalt and Niockel

8iderable in the presence of lower olefins. For instance, approximatively
19 of p-butene (referred to the monomer) considerably decelerates the
polymerization and reduces the molecular weight of the polymer from

butadiene the authors found, depending on the catalyst system (Table 1, X

aluminum chloride systems. Triisobutyl aluminun considerably increasgs the
number of 1,2-members (up to 70 %). Cotalt salts of stearic acid lead to
an only inconsiderably deviating chain structure in the range of concentra-
tions ensuring a homogeneous systen, Polybutadiene produced in the pre-
sence of nickel stearate has a chain structure similar to that of cobalt
stearate, but a lower molecular weight. If iron benzoate and stearate is
used, the polymerization is Gtonsiderably slower than with cobalt- and

Card 2/3
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Polymerization of Dienes Under the Influence 5/020 60/135/004/021/037
of Homogeneous Catalytic Systems Containing B016/B062
Salts of Cobalt and Nickel

nickel salts. The cobalt systems are also effective in the polymerization
of other diene-hydrocarbons, especially of isoprene. There are 2 figures,
1 table, and 7 references: 5 Soviet, 1 US, and 1 German.

ASSOCTATION: Vsesoyuznyy nauchno-issledovatel’skiy institut sintetiches-
kogo kauchuka im. S. V, Lebedeva (All-Union Sciertific
Research Inatitute of Synthetic Rubber imeni S. V. Lebedev) Jk(

SUBMITTED: August 22, 1960
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A., Tinyakovu, Ye. I., Kalaus,
.

15, 161, 600, abatruact
Yaroslavl',

28038
s AW B102,/B10!
AUTHCRS: Reykh, V. N, Dolgoplosk. B
A Ye. T
TITLE: Preperties of carboxyl-containing rubbers
PERIODICAL: Referativnyy zhurnal Knimiya, no.
1571354 (Sb. "Vulkanizatsiys rezin. izdel1ly”
1960, 47 - 55)
TEXT: Results of preliminary tests of butad

divinyl and isoprene rubbars with additiona

Rubbers from SK-1-30 surpassed the rubbers from CK(-
thermal stability.
and with respect to elaasticity.

to stability to pure-gum mixtures,
aging, widening of cuts, wear,
containing isoprere rubber shows the least
deformatiorn. Ifbstractur's notes

Card 1/1

iene astyrene CiC-1-30(SK-1~30)

of methacrylic acid are given.

1) (SKS-304) with respect
reaistance to thermal
Sarboxyl-

)

heat release on repeated
Complete trnnslutxonj
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Report presented al. the Conferauce on Internaticnal Bympos ium
on Macromolecular Lhemlstry. Montreal, Canada, 27 July to 1l August 6.

|. Institute for higher quvular Comgounds, Akademia
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S/062/61/DOO/010/016/018
g kb 63 B106/B101
AUTHORS: Bogomol'nyy, V. Ya., and Dolgoplosk, B. A
e ———
TITLE: Use of the reaction of organodilithium compounds with cetal

halides for the synthesis of polymers with a conjugate systen
of double bonds

PERIODICAL: Akademiye nauk SSSR. lzvestiya. Otdeleniye khimicheskikh
nauk, no. 10, 1961, 1912

TEXT: It is known that the reaction of phenyl-magnesium halides with
salts of metals of variable valency yields almost quantitative amounts of

giphenyl (Ref. 1: see below): CgHolgl + Me™* 1 yC H, - C.H, + Me". It was
65 675 )

shown that reactions of this type do not follow the radical mechanism

(Ref. 2: Wang Fo-sung, B. #. Dolgcplosk, B. L. Yerusalimskiy, Izv. AN SSSR.
otd. khim. n., 1960, 469)., In this connection, the above reaction proved
suitable for the preparation of polymers from the corresponding bifunctional
organometallic compounds. Publications show that oligophenylenes can be
synthesized by reaction of orthod:lithium benzene with hesvy-metal halides
Card 1/3 )I,\
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(Ref. 3: G, Wittig, P. Bickelhaupt, Chem. Ber. 21, 882 (1ane)). T
present authors oltainad polyners with a condensed system of double bondg
by reaction of p-dilithium benzene, p-dilithium diphenyl, and dilithium
tetraphenyl butadiene-1,3 wity titanium, vanadium, and cobglt halides,

The first two Loncmers were synthesized by reaction of equimolecular
amounts of g Suspension of the corresponding dilithium derivatives in
diethyl ether, hexane, or benzene with titanium tetrachloride or vanadium
oxychloride at 20°¢. Tpe Polymers are :hus obtained in the form of dark-
yellow or brown povders partly solub.e in chloroform and benzene. The
yields are 60 - 70%. Below 450°C, the polyphenylenes obtained are
infusitle, ang contain 1 crystalline frection, as shown by X-ray structural
analysis. Reaction cf 4ilithium tetraplenyl butadiene-1,3 with arsenic,
antimony, and tin nalides gives the corresponding heteroderivatives of
tetraphenyl cyclopentad: ene (Ref. 4: gee Selow). It is showr that the use
of titanium tetrachloride, vairadium tetrachloride, vanadium cxychloride,
and cobalt chlorida yields polydiphenyl acetylene {yie'd of up to 70%)

of limited solubility ir chloroform. On reaction with vanacium oxychloride,
the soluble fracticn is orange-colored, crystalline, and meltg at 220 -2x0%.
The mean molecular weight ss determineg With the gid of thermistors ig

CIA-RDP86-00513R000410810016-0"
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1560 ¢ 40. The insolulle fraction cf rolydiphenyl acgtylene is almost
colorless, highly crystallinz, and malts at 390 - 400°C. ill of the
above-mentioned pulymers give narrow electron paramagnetic resonance e
signals. Their cuntent of paramagnetic particles per gram 1s ST R TV
which is in agreement with data published on polyphenylene and polydiphenyi
acetylene obtained by other nathods (Ref. 9: A. A, Berlin, Khimiya i
tekhnologiya polimerov. No. 7 = 8, ». 129 (1960)). The present report
in a "Letter to the BEdltor™. [_Abstrncter's note: Complete translation.
There are 5 referances. 2 Soviet and 3 nen-Soviet. The two references to
Znglish-language publications read as follows: Ref. 1: H. Gilomun, N.
Lichtenwalter, J. Amer. Chem., Soc- 61, 957, 19994 Ref. 4: F. C. Leavitt,
a. 0., J. amer. Chem. 3oc. 82, 5099 (1960).

ASSOCIATION: Inssitut vyackomolekulyarnykh soyedineniy Akadenmii nauk SSSR
(institute of Migh-molecular Compounds of the Aceademy of
Sciences USSE)

SUBLIITTZD: July 14, 1951 )Q
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AUTHORS:: Dolgcplosk, B. Ac, Tinyakova, Ye. 1.
,',--—‘m-—"/""‘-

TITLE: The present state of the problem of rubter synthesis

(Synthesis of special-purpone rubbers)
PERIODICAL: Khimicheskays promyshlennost', Lc. 11, 196!, 52 - 60

TEXT: This is a survey on literature data concerning the gynthesis of

rubbers resistant to frost, gascline, heat, heat and gasoline. and of
polysiloxane rubtbers. There are 4 tables and 78 references: 2€ Soviet

and 52 non-Soviet. The four most recent references "¢ English--language )
publications read as follows: R. 1. Buddulph, ¥. R. Longworth, P H- //
Plesh, Polymer, 1. 527 (1960)s H. Kavai. R 3. Stein, J. Appl. Pol. Sc1ev 7
4, 439 (1960); Chem. Bng. News, 38. 107 (1960); C. B. Pierce. Ind. Eng.
Chem., 52, 787 (1960).
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Free-radical polynerizaticn of ethylene., Part 1: Kinetics of
ethylene polynerisaticn in &« bensene and heptane solution. Tysokoms
poed. 3 N0.51734=T39 My '6l1. (MIRA 14:5)

1, Institut vysokomolekulywrnykh soyedinenly AN SSSR 4 Nauchoo-
issledovateltokiy institut polimerizatsionnykh plastikov.
(Ethylane) (Pol;merization)
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ASSOCIATION: Institut vysokomolekulyarnykh éoyedinenfy AN SSSR . B .
Yecular Compounds AS USSR), Nauchno- L

(Institute of High-mo
igsledovatel'skiy.institut polimerizntuionnykh plastikov

*  (Scientific Research Institute of Polynerization Plas}ics). :d7< .

SUBMITTED:  September 6; 1960
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|S. ¢1710 101/B117
AUTHORS: Piotrovskiy, K. B., Ivanov, A. P., and Dolgoplonkr._ B._ ,A,.'..',

Corresponding Member ASY USSR it

TITLE: The role of compounds of metals of varying valency in the
thermal stabilization of polysiloxanes

PERIODICAL: Akademiya nauk SSSR. Doklady, v. 141, no. 3, 1961, 677-678

TEXT: Assuming that the stabilizing 2ffact of ferric oxide and other

similar compounds was due to a formation »f stable complexes with the

nctive centers of the siloxane chain, the authors studied the effect of

oxides of Fe, Co, and Cu on the anionic polymerization of octamethyl
ayclotetrasiloxane (cyclic tetramer). The anionic polymerization of the
tetramer was conducted at 140°C under the action of 0.0074% bty weight of X
KOH in Njp atmosphere. The initial product had a boiling temperature of

64°C/4 mn Hg, dio = 0.9575. The tetramer waus mixed aith 105 by weight of

Fezoj. or C°2°3' or CuO. At regular intervals, samples were taken,

weighed, dissolved in benzene, the polyner precipitated with nethanol, and
card 1/3
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The role of compounds of ... 3101/B117

dried in vacuo at 100°C. The following was found: addition of Fe,0y,
00203, or CuO completely inaibited the polymerization, also when the

oxides were added at a later stags cf the process. Thisg is taken a8 & )(
proof that the presumed formation of stable -~omplexes between metal oxide
and active centers did really occur. This congtitutes the busis for the
stabilizing effect of metal oxides on polysiloxane rubbters a% high
temperatures. This also irhibits the pol: zerization process and the
destruction process at high temperatures. A report ty M. Kufera, M.
Jelinek, I. Lanikova, K. Vasely delivered before the Internationel
gymposium on Macromolecula: Chemisiry USSR, M., July 14-18, 1960, Dokl. i
avtoref, sekts. 2, 1960, p. 232, is mentioned. There are 2 figures and

6 references: 3 goviet and 3 non-Soviet. The three raferences 10
English-language publications read as follows: British Patent no. 656640
(1950); US Patent no. 2558561 (1951); British Patent no. 643018 (1950).

ASSOCIATION: Vseasoyuznyy nauchno-issledovatel'skiy institut
sinteticheskogo kauchuka im. S. V. Lebadeva (411-Union

gcientific Research Ingtitute ot g-r.thetic Rubber i{meni
S. V. Lebedev)

m~_—a nlz
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The role of compounds of ...

July 26, 1961
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AUTHORS ¢ Yermakova, L. 1., Qg}ggp}ggk;,ﬂl\§., Corresponding Member
AS USSR, and Kropacheva, Ye. N.

TITLE: Cis-trans jgomerization of the iinks of 1,4-polybutadiene
under the effect of nitrogen peroxide

PERIODICAL: Akademiya nauk ssSR.  Doklady, Ve 141, no. 6, 1961,

1363 - 1365

pEXT: The igomerisning effect of NO2 and its dimer N204, of hexaphenyl

ethane, and of three disulfides wad gtudied on o4 benzene golutions of
a) cis-1,4-polybutudiene, and b) cis-butene-2 in glass ampullas. The
content cf 1,2 OF trans-1,4 links in the polymer Wwas calculated on the basis

of the intensity in the maxima 909 and. 967 cm". raspectively, of the /
infrared spectra (spectra taken by Z. D Stepanova). The change of the
cis-trans forms of the butenes was recorded chromatographically during the
process (oy A. N. Genkin). It has bean found that in case a) the cis-1links
of the polymer chain are igomerized to yrann-links, 1. ¢« the more inten-
card 1/3
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gively the higher the uoz concentration. Thus, 239 mole% of N02 results

in a polymerT with 6% of trans-links. N jsomerization occurred 8l -50°¢C
owing to the tendency of N02 to dimerize below 0°c. isomerization gecms tO

pe effected merely by the N02 form. A% +96°C as well as atb -50°C, NO, is

added quantitatively to the double vond. The resulting products are insolu-
ble in & hydrocarbon medium. In case b) aimilar results were obtained.
With a 10, concentration of 6 moledoy A0% of cis-butene-2 38 converted to

trans-butene-z at 90°C within 2.5 hre. The reaction does not reach the .
equilibrium state, because NO2 is consumed by the addition. Neither hexa-

phenyl ethane &t g6 - 130°C noT aiphenyl-picryl nydrazyl at 20° and 60°C
cause structural changes of the chain in caseé e). The disulfides decomposing
into free radicals at 120°C (Refs. 1 - 4, see velow) only jead to gel
formation without isomerization, one radical being added to the double vond.
It is agsumed that the igomerization under the effect of RS® redicals, which
is described in Refs. 1 - 4, does not take place owing to their addition to
the double bond, bul only when un H atom 18 proken off from the chain. The
mercaptan formed in stoge 1 takes part in the chain yransfer; this results

‘—"""'--.-...lI.IIIIIIII
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in the regeneration of the RS® radicals.

accompanied by & mig

Such an igomerization has to be
ration of the double bond:
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—CHQ-CH ~Cli=CH ~CH=«CH
I + RS — | + RSH — | + RS'
-?Hz-gﬂ -CHQ-EH 2 -CH2-632
There are 2 figures and 11 referencest 4 Soviet and 7 non-Soviet. The
four most recent references to English-lenguage publications read asg VA/
follows: Ref. 13 Jo. I. Cunneen, F. W. Shipley, J. Folym. Sci., 36, 17
Tyans. Inst. Rubber Ind., 34, 260

J. I. Cunneen et ale,
J. I. Cunneen, "« F.
Cunneen, W. F.

1959); Ref. 33

21959%; Ref. 23
(1959); Ref4ds J. 1.

Vsescyuznyy nauchno-issl

ASSOCIATION:
kogo kauchuka im. S. V.
Research Institute of Synthet
SUBMITTED: August 18, 1961
Card 3/3
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Watson, J. Polym. Sci., 38, 521
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edovatel'skiy institut sintetiches-
Lebedeva (All-Union Scientific

{c Rubber imeni S. V. Lebedev)

CIA-RDP86-00513R000410810016-0"




"APPROVED FOR
RELE :
ASE: 06/13/2000 CIA-RDP86-00513R00
- 0410810016-0

s/190 62/004/002/00'/0;‘

p110/B°0:
AUTHORS: Belonovskaya, G. P.. Eflﬁffiffflﬁg;—ﬁ—L Chernova Zh D
TITLE. study of the oxidation of T1C15 in hydrocarbcn and agquecus
media
PERIODICAL: X%?oko?zgekulyarnyye soyedineniya, V- J. no <. ATLTEN

TEXT: A. N Hesmeyanov et al. (Dokl. AN sSSR, 95, 812, 19543} has sho¥n

that the oxidation of Ti(OR)B by oxygen proceeds via the free radical

\OR)5T10"~ The oxidation reactions of TiC15 by oxygen and hydropercx;des

were to be studied in connection with the polymcrization with Z10§:eT b/
catalysts. colloids, 1 - 2 and & - 104 solutions of TiCl3 in arsciut# -
Czﬁsoﬁ with benzeng acidified %ith glacial acetic acid were rapidiy

oxidized by oxygen &t 18 - »0%c. Ir solutions of ciu-1,4-polyiscprene 1

and cis-1,A—polybutadiane (11), this caused deep dectruction of poijmers.

and a decrease in intrinsic viscosity for I from 2.0% to 1.3, and fer 71
from 3,92 to 2.7 T1014~406H5NH2 was separated during ¢he oxidatvion of
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cyudy of the oxidation of T4C1gene B''0/Bi0!

TiCl wisth azobenzene gn sgquecus and hydrocarbon aclution?d The somplaxe?

with azobenzene nitro-benzeneu aniline. and phenols, which can ensily e
washed out with anter, BTE wamer-resiatant‘ and hydroly3® afters prolanra&
storage only Tre reaction TlCl) + ROOR—""~“~—% RO® + HOT21C 3,3

RC - AH-—————#ROH + AY, (aB = solvent) tokes plut? with iacpropyl penlin®
hydroperoxide, Thus, 2% penzens solutiond of 1 and i1 are :mmed;n:e);
structuralized at 209C. ordinary jphibitors of cha:n radrcal precEe
such 88 aromatic amines and phenola. as well 88 nitrc-benzena, jainens
and other axidizers 1ehiblit +he atructura]ization\ in 2 homogenecdl

aqueoud solution, polyacrylonitrile is obtained in T gield at 200 e

acrylonitrile in the precenc? of 1sopr0pyl penzene hydropc:oxxda ant Tl e

1n aqueodus solution®, iaopropyl venteneé hydrOperoxide reacts with T30 2T

a molaT ratio of 1 ¢ 2 in tne absence of accepterd of fre® -3l Al
presence of such acceplordy the Tatdo of the rencting components 1 [he
reaction is stopped &8t A-70%C e At Y 20°C and thhfv‘:% hy roperoxti®
solutiocn, \é—imﬁ CHA (referred %0 hydroperoxide) 18 separaf@d, wnicn 8 neo

Y > " 3 ﬁ—-r‘ 1 et - e ™ -
the case in tne presence ol acceptors: 68 - 1°%- S A Rl ~arvisl.
ravrd of 4

4__—_
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hydroporoxide ratio of

The reactions?

2 ¢ 1in t i“’ ~ m
. - 4+ HOTiCl )
S e 1, —CO" + H
-— H {Ch—OCQ‘ [
Cetly = (k.: o0oH + .
Hs : ’
cH
i T RO o l:o'ﬂ 4 HOTICh 5) /
(\,) +TICh - c.u.—-(l.onm. P Gl ‘ ,
Y ¢ y )
o H i1 N
Hy A
Gty . o
Call éO‘ - C.“.COCH.-{- CHiy -~ Clily . ‘
-
" Mm
) ._._—___—.—-' e ——

1y —— TIOs,
HOTIOh i
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Study of the oxidation of TiCIB... B110,B101

are assumed to take place under the action of TiCI5 with hydroperoxide, (5) ¥

and (6)  do not occur in the presence of aoceptors. There are 2 figures,

5 tables, and 10 references: 6 Soviel and 4 non-Soviet. The reference to
the English-language publication reads as follows: M. S. Kharash, A. Fono,
W. Nudenberg, J. Organ. Chem., 16, 113, 1951.

ASSOCIATION: Institut vysokomolekulyarnykh soyedineniy AN SSSR (Institute
of High-molecular Compounds AS USSH

SUBMITTED: November; 24, 1960
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5 3@3 B117/B138
AUTHORS! Lyutetakiy, S. Goy polgoglo@&LjQLfg, yerusalinskiy, Be Le
TITLE: Polymerization of ethylene affected bY rree radicals III.

Polymerization of ethylene with the monomer = polymer uJ
system in 2 non-homogeneous state

PERIODICALS Vysokomolekulyurnyye soyedinoniya, v. 4, no. 4, 1962,
533539

TEXT: The polymerizution kinetics of ethylene was studied in the presence
of azolsobutyriv acid dinitrile and benzene between 100-600 atm 8t 70°C.
The activation pnergy wes deternined by additional oxperiments at 60 and
80°C and found to be 1MTr2 kcal/mole. At relatively low monomer conversion
at 100-300 atm, the rate of polymerization has & first-order dependence in
relation toO monomer concentration. Hore the degree of polymerizntion .
chaunges linearly with the monomer concentration. )t pressures above

300 atm, the dependence of polymerization rate and molecular weight of the
polymer on the mononer concentration ghows 8 marked change after this.

The degree® of ‘polymorization doos not change 1inearly with the concentraticr
The dependence of rate and degree of polymerizatioa on the volatility of

Cud1ﬂ
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ethylene is similar. At 400-600 atm, the order of reaction in relation to
volatility approaches 1.9. In experiments of up ‘o 20 br duration, gradusl
jncreage of the polecular weight of the polymer and constant polymerization
rate were observed. This gonfirms the concept of wijive" polymer chains in
polymerization. Thelr existence Wwes proved by direot experiments at 20°C.
The jpcreasing pmoleoul st waight rlearly sphowed that the polymerization of
ethylense at roou tempersture develops further on w1ive" polymer chains.

The chang®e of the dependence of degree€ and rate of polymerization observed
at the beginning of the reaction at 300-400 atm 18 probably connected with
the aevelopment of an active gsolid phase. The aggregation of the growing
chains, which leads to accumulation of the nlive" polymery plays 8 decisive
role. The change of the polymerination mechanism setting in above 300 atm.
results in 8 functional dependenco of general form: , fCFpol) -ffy([ydx.

where Kg 4a the constant of the rate of aggra@aticn of niive" polymer
radicals, iPo] 48 the mean degree of polymeriaation, and @q jg the mor.omer

concentration, The deviation of the order of reaction in relation to ‘the
initiator eoncentration, which bacomes eapeoially noticeable in the absence
cf the gsolvent, points to a change of the polymerization mechanisd. The
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s/190 62/004/006/006/026
) : B1OY 3110
5. 247
AUTHCRS: Pinyarovas ve. Too DolgoploSk‘J_p‘,_‘ﬁ_._', Kure_n'cina, T. B
PITLEe ':‘ol;,v::wrizm.ion under the sction ©f cutalytic gystens

contuining cobalt o¥F tungoten carbonyls and diethyl
aluminud nalide

+ERI0DICAL: Vysokomolckulyarnyye soyedineniya, v. 4y DO 6y 1962,
: . $528-654

TEXT: The authoTs inVestigated the catalytic aifect of the precipitate /X/
sorned when CO(CO)A or '-.'I(C:O)6 disgolved i hydrocarbins are mixed with

51(0935)2C1- ¢he following were polymerized with the covalt comp..eX
(ratio sarbonyl @ 3231c1 - 1 3 5): {soprene (20°C, 2.5 hTy polymerl yield

3153) vutadiene (SOOC, 1.9 hry yield 2555 2.5 BT yield Qoﬁ), gtyTene
209C, 3 nrs 29.870) s a-methyl gtyrene (80°c, 42 BTy 4.2 and u-butene
50°C, 4B hr, T5)° The jpvestigntion of the gtructure of butadiene
polymerized with the cobalt oY gungsten complexes gave the follewing

results jrrespectively of the temperaturé 40—50°c) and of the ratio
card 1/2
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5/19¢ 62,/c04,/006/0C6/0G26
Polymerization under the ... B101/2110

carbonyl : R,AlCl (1 : 2.5 to 1 18): 85-8T,0 cis-1,4 bonds, 5=0,2

trans-1,4 bhonds, and 9=Ty 1,2 bonds. Isoprene polymerized with the

cobalt complex (20-50°C) contained 61-0607 cis=1,4 bonds, 22-2%m trans-1,4
vonds, and 14-165% 3,4 vonds. An analysis of the precipitate forsed froa
Co(CO)4 and ;.1(C.‘,H,))201 chowed: ratio Co i Al between 1 : 1.25 and 1 33
ratic Al @ Civ1 g 1; ratio CO Co~1; ratio (22}{5 . Al~1 s 1. Since no /Y
gases ure releaged during she foramation of the precipitate, a reaction of

€0 with Al(CQHS)ECI is assumed, similar to that occurring nith organo-
lithium and organomagnesium compounds. The absorpiion of CC by Al(CZHﬂ)ZCl

-amyl alcohol were proved experimentally. The

oA1(R)C1

and tne formation of sec

fornula: CoCO'Alecl'RZC\‘ is suggested for the catalytic cozplex
“~AL(R)C1
ohere are 1 figure and 3 tebles.

SSGOCIATION:  Institut vynokomolekulyarnykh goyedineniy AN 555R (Institute

¢f High-molecular Compounds AS USSR)
SUBMITTED: April 1, 1941 .
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5/190/62/004/009/005/014
B101/B144
| AUTHOAS: ,Dolgoplosk, B. Aey Yeruealimskiy, B. Loy Kavunenko, Ae P.y
'\ BT 'W .
PITLE: Polymeriwution of diene hydrocarbone unjer the action of

orginoma Ine sium compounds
PERIODICAL: Vysokomolekulyarnyye-soyedineniya, v. 4y noe S 1962, 13531331

TEXT: The polymeriza‘(hion of butadiene (I;, 2,}—dimethy1 patadiene (11)s

and chloroprene 111) by the system 04}{9 ME - C4H Mgl was gtudicd under

the sane conditions 83 that of jgoprene described preyiougly (Vysokomolek.
goyed.y 2» 541, 1 60). Results: (1) A golution of g5 - 30 molej I in hexane
yielded 105 polymer with 17 - 75% 1,4 vonds Bt 100°C- Under the same

conditions, 11 yidlded 4085 polymeT with 97m 1id ponda. The pol‘ymermatim

proceeds more slovily than that of isoprens:. The pclymers 8re completely /
soluble in benzens and have loat ~6-5 of their double pondss b 18 SRY
assumed, therefore, that an intr;molecularocyclization gccurs. (2) The —

polymerization of 111 in heinn¢ at 40 - 60°C yielded up 1o 20;5.polymers
The polymers had linited aolubility in benwene and theuT glass transition
19

- a3 4 .
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' $/190/62/004,009/005/014
Polymerization of diene... B101/B144

point was -45 to ~49°¢. (3) The consumption of nrganomagnesium initiators
during the polymeriization of isoprene was studied. The content in C.510
: t

liberaﬁedib H2504 vas determined chromatographically. The continuous
decreape in nitia“or- concentration and the continuous ircrease in

) molecu hr*we ght during the reaction suggest a consecutive vrganoretal

is.‘ Konomex addition to the C-Mg bond is comparatively slew.
e 1 figure and & tables. ’ .

ASSOCIARION: Institut vysokomolekulyarnykh soyedineniy AN 3SSR {Institute
of High-molecular Compounds AS USSR) /

/—
SUBMITTED:  May 0, 1961
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B101/B144

Kovalevsknyé, R, N., Tinyakovés Ye. Iey ?g;gOplosk, B. A

A study of heterogeneous catalftic pystems On tqe basis of
cobalt oxides °F salts and organoaluminum compounds

PERIODICAL: Vyaokomolekulyarnyye aoyedineniya, ve Ay DO g, 1962, 1338-13%

TEXT: An exanination of the polymerizution of butadiene OT jgoprene DY
catalytic qystema consisting on the one hand, of 00012, CnBrz, CoSOA, ol

on the other hané, of Al(czus)zcl or Al(Czﬂs)} in tenzene ghowed the

follow;né cesultnes { 1) The reaction takes place at room temperature.
Polybutadiene contains up to 90, &and polyisopren® up to 69 - 107 cis-1,4
bonds. (2) Redoxt reastions& do not occur bvetween (Czﬁs)zAlcl or. the one V/

nand and CoClsy 300, 0-3504 on the other hand. The amount of (0235)2A101

in the wigture does not chuange and gaseous compounds do not form petween
20 and 80 C. The complex.which initia%es the catalysis was the composition
CoCl,4ALR Hal oI CoO* ALR Hal. (3) The gystem (c,H )AL + CoO is8 jnactive.
tard?1/2 2 2 27573 .

e
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: 5/190/62/034/009/006/014
, A study of heterogeneous catalytic... B101/B144

{ The system (C2H5)5IL1 + Co(:l2 is active only in so far ag dlethyl aluminum

chloride is formed. Without monomers, the reaction followad the equation
ZAI(GZHS)B + 00012~*2A1(0235)201 + Co + mc2H6 + n02H4, vhere m + n = 2,

Sincé the amount of resulting hydrocarbons is not affected by the solvents
gasoline, cumene, ard a-methyl styrene, the reacticn of (()2H:)5A1 with
)

Coclz qoea not pass through radical processes. There are 4 tables.

ASSOCIKTION: Institut vysokomolekulyarnykh soyedineniy AN SSSR (Institute V/

.

ofiHigh-molecular Compounds AS USSR)
SUBMITTED: May 22, 1961

Card 2/2

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000410810016-0"



"APPROVED :
FOR RFLEASE. 06/13/2000 CIA-RDP86-00513R000410810016-0

L2
i e
AUTHORS: Milovskaya, Ye. Bey Dolgo;gloak,'_B,._,A... Dol.gopol'skays, P.I.
TITLE: Interaction of organoaluminum compounds with ethyl.chloridq

{n conneotion with the polymeriqation proceas

PERIODICAL: Vysokomolekulyarnyye soyedineniya, V. 4, no. 10y '1962,

15031506 \//

TEXT: A quantivative study of the interaction between triethylaluminum

(1) or diethylaluminum chloride (II) with ethyl. chloride in pctane showed

that hardly any reaction takes place below 80°3. On addition of benzene:

‘ the reaction with I wad scarcely affected, but the reaction with II
became Very ihtensive; it resulted in the initially ocblorless golution
vecoming a yellew, and in demixing. The orgauoalumihum compound was
completely decomposed and EC]1 seéparated. Without ethyl chloride no

, reaction occurred in the presence of aromatic solvenis. Naximum

reactions were obnarved at 20 - 50°C with molar ratios of 3 and 12
petween xylene and .II, and of 2 between paphthalens and II, the ratio
{
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L3 e s/190 62,/004/210/007/010
Interaction of orgarnsluminum ... B144/8185
1 t 1

between 0285{:1 and 1I belhg in both cases 8. The products obtuingd,

L N |
023551012 and AlCla, are cptioric catalysts. Teptiary amine prevented

any reaction af this kind,’ since it is o atrongei";complaxing agent than
the organoaluminum compound. Introduction of O.pymole of I per mole of .
II into the.system completely guppressed the reapfion, eince the v

35A1 + RA1012?£RZA101 equidibrium was shifted toward R,A1C1, resulting

in a reduction of cationic activity. This effect can be used to
eliminate cationic processes when polymerization s conducted in the
presence of Ziegler catal}bts, ethyl chloride, and aromatic hydrocsrbons.
There are 2 tables. 1~

ASOCIATION: Iastitut vyuokomolekulyarnykh goyedineniy AN SSHR
(Institute of High-molecular Compounds AS TSSR)
- 1. 3 \
SUBMITTED: - June 12, 196{ !
< 3 f
3
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NOLGOPLOSK, B. A.; TINEAKOVA, B, I. [Tinyakova, Ye. 1.)

' ; (eneral purpose
> t state of the problem of rubber synthesis. 1
:lf'.:;zbor synthesls. Analele chimie 17 no.1:183-108 Ja-Mr 162,
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8/020 62,/144/002/016/028
B101/B144
75920/
AUTHORS: Braesler, L. S.,‘Dolgoploak. Il. A., Corresponding Member AS
USSR, Kolechkova:_KT_?TT"KHU“KTvpunheva, Ye. N.
TITLE: COpolymérization of butadiene with isoprene under the’

action of comploxes of butyl lithium with triethyl amine or
tetruhydrofuran .

PERIODICAL: Akademiya nauk SSSR. Doklady, V. 144, no. 2, 1962, 347-348

TEXT: CM-tagged batadiene was copolyierized with isoprene using the

anionic complex catalysts Li-n-C,Hq + N(CZHS)} (1) and
Li-n-cdﬂ9 + (CH2)4C (II1). The molar ratio between catalyst and monomer b/k/

wes 1:300, and that between complexing agsent and butyl lithium was T0:1.
Copolynerization w&s carried out &t 20°C in argon. At a low degree of
conversion, i{ was interrupted by cooling to -70°C. The catalyst was
decomposed with ethanol, and the unreacted monomer was distilled off
together with the molvent. The degree of polymerization was determined
from the weight of the polymer dried in vaouo, and the number of butadiene

card 1/3
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5/020/62/144/002/018/028
Copolymerization of butediene ... B101/B144 . i

1inks in the polyme:n wesp derived from the 014 notivity. The copolymeriza~-
tion constants werae caloulated according to M. Fineman and 8. D. Ross

(3. Foiyz. Seiey 5 259 (1950)). At ylelds above 104, the initial

conozer concentration was corrected according to C. G Overberger, D.
Tanner, and E. N. Fearse (J. un. Chem. goc., 80, 4566 (1958)). Resulis:
7iith catalyst I, the copolymerization constant was Iy = 3,6 for butadiene, .
and T, = 0.11 for isoprene; with catalyst 1I, r, = 4.5, and T, = 0.13. ‘,4/

r, = 2,8 and T, (.45 were ottained by using the Fineman-Ross equation to

convert data of G. V. Rakova and A. A. Korotkov (DAN, 119, 982 (1958)) for
butyl lithium dissclved in n-aexane. Thue, the relative activity of '
butadiene during copolymerization with isoprene riges as & function of the
golvent: hexane hriethyl agine {tetrahydrofuran.. These findings
corroborate the assumption ttat the

C(')-Li(+) bond is polarized to a greater extent under the action of
complexing electron donors. A comparison with data for R)Al-’MCI4

(r, = 1.0; 7, = 1.0) and R,A1(1-CoCl, (7, = 2.35 75 = 1.15) provas the.
pubstantial difference in aciivity between 2iegler and anionic catalysts.
Card 2/3
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. 8/020/62/144/002/018/028
Copolymerization ol butadiene .. B101/B144

There are 1 figure and 1 table.

ASSCCIATION:  Vsesoyuznyy nsuchno-issledovatel'skiy institut
sinteticheskogo kanchuka im. S. V. Lebedeva (Al1-Union
Scientific Remearcn Institute of Synthetic Bubber iwmeni
S. Ve Lebed.av:'

SUBMITTED: February 5, 1962
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TINYAKOVA, Ye.l.; ZHURAVLEVA, T.G.; KUREN'GINA, T.N.; KIRIKOVA, N.S.;
DOLGOPLOSK, 3.A.
.———-'—"'— -
Cation activity of components of complex catalysts. Dokl.AN S&SK
144 n0.3:592-595 MWy ‘62. (MIRA 15:5)

1. Institut vysokomolekulyarnykh soyedinenly AN SSSR. 2. Chlen—
korrespondent AN SSSR (for Dolgoplosk).
(Catelysts) (Polymerisation) {Cations)
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8/020 62/ 144/004/015/024

a1 B101/B138

PRI

AUTHORS 1 Grechanovekiys V. A., Dolgo k, Be A Corresponding Mfember
AS USSR, Lropacheva, Ye., Noy poddubnyy, I- Yo ., sterensat,

D. Ye., anthrennikova) fe. K.

TITLES Distribution of molecular weight in atnreogruphicnlly regular
polybutadiene palymerized under the jnfluence of ngobalt"
systemns . '

PERIODICALS Akademiya nauk SSSR. Doklady, V. 144, no. 4, 1962, 792 - 1794

TEXT: Changes in the molecular weight of polybutadiene and in its distri-

bution Mo were studied in relation to the monomer concentration and degree

of polymerizntion.

“he polymerization was performed in a8 10% solution of

the butadiene in benzene,in the presence of a complex catalyst conposed of

and Al(iso-04ﬂg)201.

the concentration of the 00012 being

0.01 % and'that of the dibutyl-aluainud chloride 2% a8 referred to the

monomer. The Hc wags found using an

ultra-centrifuge (~ 180,000 g), hexane

" and heptane in equal propo::tions veing thermodynamically almost ideal as 1

card 1/3

APPROVED FOR RELEASE: 06/13/2000

o ———ss SRR

CIA-RDP86-00513R000410810016-0"



APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000410810016-0

, s/ozo/62/144/004/o15/oé4
Distribulion of molecular weighta... B101/B138

a solvent, and the calculation being done according to $. Ya. Frenkel!
(zhTF, 24, no. 12, 2167 (1954)). Results: (1) With 20% conversion the
maximum Mo came at about 245,000. This enabled the number gverage

molecular weight in to be calculated as 270,000 and the weight average
molecular weight M as 320,000. (2) with 97% conversion M, was about
90,000, in was 136,000 and_. 'ﬁ' was 265,000, Similar repults were obtained
with the catalyst CoBrz-CZH5OH. - Al(iao-C4H9)201. (3) Stepwise addition

of the monomer, each sucoessive portion thereof being added only after the
preceding portion vas completely polymerized, gave Mo - 55,000,

M- 68,000 and i' - 180,000 for all of the guccessively polymerized

portions. Conclusionst la) The catalyst is fully reg;eﬂerated and remains
active for a long time (>100 nr); (b) the reduced M, M, snd ¥ in case

(2) is due to reduction in the monomer concentration when polymeriza-
biom lasts longer; (¢) in case (3) two opposite tendencies compensate one
another: namely the tendency to higher Mo through the catalyst beconming - \[\

card 2/3
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Distribution of molacular weighta... B101/B1}8

diluted by added portions of moromer and the tendency to lower Mo as a

result of diminishing butadiene concentration; hence all portions show the
same values of Mo' Mn and IM‘. There are 4 figures.

L
ASSOCIATION: Vsesoyuznyy nauchno-issledovatel ‘akiy institut sinteticheskogo

kauchuka im. 5. V. Lebedeva (All-Union Scientific Remearch
Institute of Synthetio Rubber imeni S. V., Lebedev) '

SUBMITTED:  March 13, 1962
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s/ozo/62/145/oos/011/o15
159201 3106/B144
AUTHORS: Zgonnik, V. No, Dolgoplosk, B. Aoy corresponding ember AS
o U35R, ropachev;—V. A., and Nikolayev, n. 1.
TITLE! 5ome regularities observed in the solymerizetion of butadiem

under tho action of catalytic systeud containing cobalt

PoRI0ODICALS Akademiya nauk 553R. Doklady, V- 149, no. B, 1962,1285-1Zﬂ
FSXTs The authors studied the polymerization of butaliene under the ac-
tion of & honogeneous cgtalytic,system consioting of & cobalt chloride - f/
yridine comp.ex and diisobutyl‘aluminum chioride, using a technique
lready described (Vysoko:uolak. poyed., 4, no+ 7 (1962)§. Jdith benzene
as a solvent, temperatures petween 5 and 50°C, and with contents oft

\ . "5 . -2
1.2 -oles/1 butadiens, 2.1710 noles/1 CoCL,P¥ye 145 10"% moles/1
'Kl(iso-c4ﬂ9)201, the yield of solymer was ‘w40 i Table 1 gives the

mean values from sevaral deterainations of the golyneriz.ation rete and
moélecular weight of polymer. These correspond with a total activation
energy of 8.2 kcal/mole. The polymerization rate at 20°C is directly
card 1/3 .
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a

: s/oz7/62/145/006/011/oa5
Some regularities observed in ... B106/B144

proportional to the monomer concentration batween 6 and 22 moied butadi-
ene on the one hand, and to ihe CoCI?Py2 concentrasion between 9+10-6 ang

is directly prcportional to the monomer concentration. Experiments
showed that many molecules of polymer were formed for each molecule of
CoCIZPyZ. Chain rupture was found to ve attended by a regeneration of

7.6-10'5 moles/1 on the other hand. The molecular weight of the solymer 7[_,

the active centers. MTie distribution curves of the molecular veighis of
dolybutadiene samples with a conversion <€ 10 S showesd tha& the molecular
weight increases and tae distribution width decreases (Kv/in changes fro:

1.05 to 1.5) wher. the JoClzPyz content decreases. ‘lhen using the cataly-
vic systen CoCleyz-Al(iso-c439)2CI, the distribution width of the nolecu-

lar weight was found to increase as polymerization progresses. There are
4 figures and 3 tables, The 3n lish-language references are:s G. J.

?atta, Pol. Sci., 48, 150, 221 1960); . Gippin, Rubb. Age, 89, 602
1961). : ‘ i
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oo 8/020/62/145,/006/011/015
Some rugularift:’.es obscrved in ... B106/B144
\ 1

ASSOCIATICN: Institul vysokonolekulyarnykh soyedineniy Akademii nauk SS3R

(Institute of High-nolecular Conpounds of the Acade'ﬂJ of
Scienges USSR)

SUBMITTED May 7, 1962

Table. 1. Legend: (1) Tenperature, °C; (2) molea/ch"sec. \f/
Table 1J .
‘ AT)?a' l:u%);i&x My t1oe
‘ 5 0,18 396 -
. 2 2,53 150
‘ 35 | . 5,02 115
‘ 50 6,!0 82
i
‘
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15950/ 8/020/62/146,/002/008 /013
! B101/B144
AUTIIORS: Dolgoploeky-B._A.y Corresponding Member AS USSR,
"Tinyakova, Ye. I.
TITLE: Polymerization mechanism of dienes and the structure of

the pelymer chain .

PERICDICAL:  Akademiya nuuk SSSR. - Doklady, v. 146, no. 2, 1962, 362-365 B
TEXT: The effect produced on the structure of the resulting polymer by v
the following configurations of the monomer link at the growing chain end
during the polymerization of butadiene and ita 2-derivatives is discussed

on the basis of previous publications (see below):
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Polymerization mechanism of ... B101/B144

For radical and cation mechenisms, the configurations (3) or (6) assumed,

for polymerization by alkali alkyls, the configurations (2) or (5). Free .

ions do not form when combired catalysts of the Ziegler type are used. -

The formation o§+1..4--trans links follows s cationic coordination '
H

mechanism(A)(-) 5 and that of 1,2 linka follows an anionic coordination

\
mechanism [A](+)£H;~. The former is suited for the polymerirzaticr -7

cationic monomers such as vinyl alkyl ethers and isobutylene, the latter
for the polymnerizaticn of anionic monomers such as vinyl cyanide, vinyl
chloride, etc. 1In the presence of anionic active centers, it is unlikely
that the growing chain end rzacts with double bonds in the chain itself
to form cyclic side groups. Cis-transg isomerization of the links t=akes
place in radical mechanisas, especially in the cationic mechanism of
initiation. In anionic mechanisms it may occur under the actisn of a
cation belonging tc¢ the organometallic compound of the catalyst complex.
The investigation of these problems in 2iegler-type anjonic coordination
systems is important. The most important English-language references arc:
J. Maynard, W. Mochel, Je Polym.. 3ci.y 13, 251 (1954); J. Kuniz, i.
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Gerber, J. Folym. Sci., 42, 299 (1960); A. V. Tobolsky, C. E. Rogers,
Jl POl:,'m. scil, 40’ 73 (1959)3 Tc S. Lee, Io h‘- Kolthoff' M- IL. I-fniI‘B.
J. Polym. Sci., 3, 56 (1948).

ASSOCIATICN: Institut khimichéskoy fiziki Akademii nauk SSSR (Institute- ;
of Chemical Physics of the Academy of Sciences USSR) i

SUBMITTED: June 9, 1962
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Mechanism of the action of ... B117/B186

Nucl. Chem., 8, 86, 1960; Tetrahedror., 8, 8 (1960)) fragments of the initial
organo-aluminum cormpound are assumed to remain at one of the ends of the
polymer chain, which do not directly participate in the chain growing /
process but which might be connected with the active centers. This scheme
may help to explain the incorporatior of organo-aluminum compounds into v
the polymer chain and ithe possible development of a cation type polymeriza-
ticn procass when an anion type C - 11 bord is present. This 18 an
indication of possible participation of ergano-aluminum compounds in the
chain rupture. It is shown that, when the chain breaks as a result of
. interaction beiween the active "caticn" end and the inactive “anion" end,
annular polymer molecules may sometimes form. 1In this case, the active
center regenerates. The possibility of such a reaction is revealed by
the polymerization of “utaediene with TiCl4 - R2A101, whereby a cyclic

trimer is obtained in an almost quantitative yield. This may be taken as
proof that the two carbon ende of the chain are oppositely charged. It ie
not2d that the statement nade above does not exclude the anion type of
som3 coordination systems, for example, organo-aluminum compounds and
slkoxy ccmpounds of titanium and molybdenum. The polymerization of these
compounds presumablv takez place via the
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b-6+

C=ife bond.

ASSOCIATION: Inptitut khimich
: eakoy fimiki Akademii nauk SSSR
t
of Chemical Phyaicq of the Academy of Solences Ug;; itute. /

SUBMI'2TED: June 9, 1961
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TURNOV, B.S.; VINOGRADCV, P.A.; DOLGOPLOSK, B.A.; KHRANINA, Ye,Ne; KOSTINA, S.I.

Effect of ethers on the chain structure in the stereospecific poly- *
merization of butadiene, Dokle AN SSSR 146 m0.5:1141-1142 0 ‘62,
(MIRA 15:10)

le Yaroslavskiy sgvod sintetichsskogo kauchuka, 2. Chlen~korrespon~-
dent AN SSR (for Dolgoplosk),
(Ethors) (Butudiene) (Polymerisation)
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KOLESNIKOV, G.S., otv, red.; ANL®IANOV, K.A., red.; DOGADKIN, B.A.,
red,; DOLGOFIOSK, B.A., red.; YENIKOLOFYAN, N,S., red,;
KARGIN, "V AV, Ted . XOZLOV, P.V., red.; KOROTKOV, A.A.,
red ; KORSHAK, V.V., red,; LAZURKIN, Yu.S., red,; MEDVEDEV,
S.S., rod.; MIKHAYLOV, N.V., rad.; PASYNSKIY, A.G., red.;
SLONIMSKIY, G.L., red.; SMIRNO7, V.S., red.; TSVETKCV, V.K.,
red,; FAEYMAN-KRUPENSKXY, D.A., tekhn, red.

(Heterochain high-molecular weight compounds] Geterotsepnyc
vysokomolekuliarnye soedineniia; sbornik statei. Moskva,
Izd-vo "Nauka," 1963, 246 p. (MIRA 17:3)
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BE T S A #/190/61/005/003/011/024
e | . M01/B106

. {AUPHORS Breslir, L, S., Dolgoploviy—th—dyy Koleohkora, s Pe,

i e e

Kropmphava" Ye, ' '
‘jf *ITLS: Copolgrnerilmtion of butadiene with isoprene under the effeoct
. of thn‘n oomplex organometullic catalysts

© ' PERIODICALs _ Iysokinolelulyarnyys soyodineniya, ¥. 5, no. 3, 1963, 357-362

. TEXTs A atndy vas made of the copolynerization of butadieno with isoprene
. under the effoct of the heterogeneous system (I} from triisobutylaluminum
' . and titenium tetraqhloride and of the homogeneous nsystom (1I) ficm dijso-

- butylalurinum chloiide end the ocbalt diwnloridn = ethsnol complex in argon
" atmosphere. ERutadiene was tagged with 80 that the composition of the.

| . copolymer could be determined from its rudioactivity. Wiih system I co-

+i7 polymers were obtalned ihe composition of whioch with ragard to the content :
. . of 1,2=, 3,4=, and 1,4=jg0prens, trans-1,4 and cis-1,4-butadiene links did

not differ from thq homupolymers. With eystem II oopolymers with inoreaased

- content of 1,2 linls wers forgod. The copolymerization was proved by

¢.:t  comparison witn & necharical aixture of the two somponsnte. For the

copolymers a llneux' dap«mdence of the glna transition poin on the
Card 1/2 !
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.~ Copolymerization of butsdiene with.,, B101/B186

’-oomponitidn was observed. "1‘8 anoreaae;d from -110C for 100% butadicne to _
N -71°c for 100% iscprene. Also the elaaticlty ocurves showed only one minimum
'~ for the copolymuors, whereas the mixtures had two pinimy corresponding to
" ;. the content of the respective two components., For system I the relative
"1 activity of dutsdiene (:*1) as well as of inoprene (rz) ie 1.0 + 0.05. For
system II ry = 2.3 + 0.1 and 3, = 1,15 4 0.05, There are 4 figures and
'3 tables. : f

. ASSOCIATION: Nauchno-issledovatel'skiy inmstitut sinteti.cheskogo kauchuka

. im. S, V. lebedeva (Scientifitc Research Imstitute of Synthetic
L - hubber imeni 5. V, Rebedev) ’
. SUBMITTED:  hugast 13, 1961 ‘
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KKOPACIEV, V.h.; ALFEROVA, L.V.; DOLGOPLOSE, B,A,

Polymerization of 3 93 '~bis-(chlorome:h
hyl) exacyclobut
polar solvunta, Vysokon,soed, 5 no,7:994=996 .5;1 '63¢.me i
. MIRA 16:0
1. Ipst:.tu1.‘ vy3okamolekulyarnykh soyedineniy AN SSSRS -
, »  (Ometane) (Polymerisiation)
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L, 18822-63 EPR/UWP( 3, /EPF(c)/EWT(m)/BDS. AFFTC/ASD ° Pswli/Fo-4/Pr-i
T REJWW/PAY »
ACCESSION NRs AF3001043 8/0026/'63/00C/005/0030/003 5

/- AUTHORs aBaiss Correspcnding Member of the Academy of Sciences of the
{SSSR, (Moscow
i ' —
'TITLEs New ways of syntliesizing rutber 7§
i R .
isouncm Priroda, no, 5, 1963, 30-35 : 7/ '
iropm TAGSs

Cis-polybutidiene; ola=polyisoprens, ~atm'e»oupet.u.i‘i.u polymerisation,
water-emulsion medium, P(.lyure;hane, fluorine rubter, ailioon—organio substance

ABSTRAGu Cis-polyhutadiens ("SKD rubber") and cis- ELF.BO nu' "SKI rubber"®,
‘analogous to natural rubter in structure and properties) have baoen aynthesized on -
the basis of catalytic systems of stareospecific action. SKD, while inferior to
xnatural rubber in strength and technologlcal properties, considerably surpasses it
-in resistance to wear and is ejual to it in elasiic proparties, hence for use in
‘tires, Both will early biecome the main kinds of highly elastic rubber for general
fuse. The stereospesifio-polymarigation prooesses in hydrocarbor. solutions, pa.rtic-
[3

ularly SKI and $KD, are technologiocallly complicalted by high viscosity of the mediunm
and the great heat effect of polymerieation.
‘po

Development of simplifying systems of
. polymerizing in water-emulsion media is most urgent. Polyurethsne rubbers have
Card 1/3 , ‘
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L 18822-63 - , N L
ACCESSION NRs AP2001043 8/002:6/63/000,/005/0030/0035 7&

‘extremely high wesr resistance, but have not yet been reoperly daveloped due to
'great technologicul difficulties and high cost, To convert polyethylene into high-
' 1y elastioc rubber its structurs has to be "ruined", e.g. by introducing during
_polymerigzation a nertain amount of "foreign" links preventing crystallization, e.g.
: 25~30% propylene, Such rubber is very resistant to oxidizing aging at high temper-.
.atures, The valunble complex of propertisa, together with the avallability and ;
i cheapnans of the raw material, make “his type very pronising for various purposes. :
‘Thus far there 18 no way to syathesine rubberlike polymers satisfying all conditions
‘imposed ¥y the machine irndustry, Jet engines, intensive radiation, etec, Fluorine
-Tubberghrith a carbon polymer chain, combining high heat resistance with chemical
: inertness, have bscome important, The hydrogen atoms :in ethylene can be entirely
or partly replaced by fluorine atoms. Polymerization of these monomers produces
;crystalnne substances with & high molting point; but they are essentially rubbers,

. 8ince their temperature of vitrification is below 0°, Tl}p\aq yo:&’naplved problem -
i of synthesizing rubbers capablo of standing temperatures ‘above 3 for a ong ’
 time can be solved/ not only by new orgsno-slemental and inorgende:polimers,/but al- ..
: 80 by stablldzersUpreventing ‘mddaticn and chein decay of polymers at high tempera-
. tures, e.gs high-temperature oxddes ¢f iron, lead and certain other metals acting
‘on products from silicon-urganic aub::tances.q Orig. hes 11 structural diagrams and

.Ccrd 2/3'
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